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Identification of the pathogen of anthracnose on the endangered and rare plant Camellia petelotii
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Abstract: In order to clarify the taxonomy of anthracnose pathogens on Camellia petelotii (Merr.) Sealy and provide theoretical

basis for the effective control of the disease, the pathogens in the samples of C. petelotii anthracnose were isolated and purified, and

the suspected pathogenic fungus were obtained. Two representative strains, JHO1 and JH04, were selected for pathogenicity testing

and both were able to induce the symptoms of anthracnose. Through morphological observation, as well as the construction of

multi-gene fragment phylogenetic trees using Maximum Likelihood (ML) and Bayesian Inference (BI) methods, the strains were

identified as Colletotrichum fructicola, which caused anthracnose on C. petelotii.
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Tab.1 PCR primers for genes amplification

FE X Gene 51 ¥ % K Primer 5| ¥ ¥ 3] ( 5'-3') Sequences % % 3L ik Reference
ITS1
TS TCCGTAGGTGAACCTGCGC White et al.. 1990
ITS4 TCCTCCGCTTATTGATATGC
GDF1 GCCGTCAACGACCCCTTCATT
GAPDH Guerber et al., 2003
GDR1 GGGTGGAGTCGTACTTGAGCATGT
acr ACT-512F ATGTGCAAGGCCGGTTTCGC
ACT-783R TACGAGTCCTTCTGGCCCAT
Carbone and Kohn, 1999
cusi CHS-79F TGGGGCAAGGATGCTTGGAAGAAG
CHS-354R TGGAAGAACCATCTGTGAGAGTTG
) T1 AACATGCGTGAGATTGTAAGT O’ Donnell and Cigelnik, 1997
TUB.

TUB4Rd

CCRGAYTGRCCRAARACRAAGTTGTC

Aveskamp et al., 2009

¥ 5 P 7 SeqMan( DNASTAR Lasergene Software
Suite for Sequence Analysis) # #F 17, $f 32 4 1 )7 51 7%
NCBI %4 ¢ I £ 17 blastn 23 #7, IF T 2 A & B H 1Y
75, 5500 5 B R A OC R R 9 AT RAE K B S
Mr, Bt 505 B 3 UL 3R 2. 7£ PhyloSuitel.2.2 H 2k
H &% K AL 4% 2 (Maximum Likehood, ML) Al U1 - H7 &
(Bayesian Inference, BD) # # Z 3L [N i Bt BK & R G &
H 7k 1k # (Guindon et al., 2010; Ronqust et al., 2012;
Nguyen et al., 2015; Zhang et al., 2020) .
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Tab.2 GeneBank accession numbers of strains for phylogentic analysis of Colletotrichum
0 Species HHEE Culture JE [H % 5% 5 GeneBank assession number
ITS GAPDH ACT CHS-1 TUB2

Colletotrichum aenigma ICMP 18 608 JX010244 JX010044 JX009443 JX009774 JX010389
Colletotrichum alatae CBS 304.67*=ICMP 17919 JX010190 JX009990 JX009471 JX009837 JX010383
Colletotrichum camelliae GT6 LC738932 LC738940 LC738944 LC738948 LC738936
Colletotrichum clidemiae ICMP 18 658 JX010265 JX009989 JX009537 JX009877 JX010438
Colletotrichum conoides CAUG17 KP890168 KP890162 KP890144 KP890156 KP890174
ICMP 12 568 JX010166 JX009946 JX009529 JX009762 JX010388
ICMP 17787 JX010164 JX009958 JX009439 JX009807 JX010401
ICMP 17788 JX010177 JX009949 JX009458 JX009808 JX010408
ICMP 18613 JX010167 JX009998 JX009491 JX009772 JX010394
BLI15 MZ373180 MZ405674 MZ405668 MZ405671 MZ405677

Colletotrichum fructicola
: CBS 125397*=ICMP 18 646 JX010173 JX010032 JX009581 JX009874 JX010409
BLI16 MZ373181 MZ405675 MZ405669 MZ405672 MZ405678
LZ3 MZ373182 MZ405676 MZ405670 MZ405673 MZ405679
JHO1 PP789730 PP854716 PP864634 PP864636 PP864638
JHO4 PP789731 PP854717 PP864635 PP864637 PP864639
Colletotrichum gloeosporioides IMI 356 878*=ICMP 17 821=CBS 112 999 JX010152 JX010056 JX009531 JX009818 JX010445
Colletotrichum hebeiense K3 KF156863 KF377495 KF377532 KF289008 KF288975
Colletotrichum higginsianum IMI 349 061=CPC 19 379 KM105184 KM105535 KM105394 KM105254 KM105464
Colletotrichum horii C1180.1 GQ329690 GQ329681 JX009438 JX009752 JX010450
Colletotrichum jiangxiense LC3463=CGMCC 3.173 63=LF687 KJ955201 KJ954902 KJ954471 - KJ955348
Colletotrichum kahawae IMI 319418*=ICMP 17 816 JX010231 JX010012 JX009452 JX009813 JX010444
Colletotrichum musae CBS 116 870*=ICMP 19 119 JX010146 JX010050 JX009433 JX009896 HQ596280
Colletotrichum nupharicola CBS 470.96*=ICMP 18 187 JX010187 JX009972 JX009437 JX009835 JX010398
Colletotrichum proteae CBS 132 882 KC297079 KC297009 KC296940 KC296986 KC297101
Colletotrichum psidii CBS 145.29*=ICMP 19 120 JX010219 JX009967 JX009515 JX009901 JX010443
Colletotrichum queenslandicum ICMP 1 778* JX010276 JX009934 J1X009447 JX009899 JX010414
Colletotrichum salsolae ICMP 19051* JX010242 JX009916 JX009562 JX009863 JX010403
Colletotrichum siamense CBS 125 378*=ICMP 18 642 JX010278 JX010019 GQ856775 GQ856730 JX010410
Colletotrichum syzygicola DNCLO021 KF242094 KF242156 KF157801 - KF254880
Colletotrichum theobromicola CBS 124 945*=ICMP 18 649 JX010294 JX010006 JX009444 JX009869 JX010447
Colletotrichum tibetense ICMP 4 832* JX010269 JX009952 JX009520 JX009898 JX010442
Colletotrichum tropicale CBS 124 949*=ICMP 18 653 JX010264 JX010007 JX009489 JX009870 JX010407

T *RR L MR O bR -7 om0 R A AR R B JE BB SR T

Note: * indicates that this strain is a type strain; indicates that the strain has no corresponding genebank assession number.
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Fig.1 Symptoms of anthracnose on C. petelotii
TE: a. GAERSIETAEIR; b-d. I RTEM 2R b7 A ) BTS04
Notes: a. Sympotoms of anthracnose; b—d. Type acervuli was observed on a

leaf tip lesion.
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Fig.2 Symptoms of detached leaves of C. petelotii inoculated

with strain JHO1 and JHO04 for 5 d
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Fig.3 Morphological characteristics of colonies and spores of
strain JHO1 and JH04
TE: a, ¢ 439 Bk JHOL Al JHO4 7F PDA LA 5 d B9 TKIE A b, d 4>
SRR THOL A1 THO4 B3 EH T

Notes: a, ¢ are colony morphology of strain JHO1 and JH04 grown on PDA for
5 days, respectively; b, d are conidial morphology of strain JHO1 and JH04,

respectively.

B R, 5 RS B 25 B W Sy B, A RS
Mo AR5 UL B B i JEL I B AR I I AR A
B m i R e, R AR A SR 1 R B
AT K o AN A AL A8 B K A AR TF AN BE DX 73 2R
Az 7 JEL TR RT3 2 9L T BORY AR SO

S A R T TS B 4 B Coletotrichum
gloeosporioides Complex( Weir et al., 2012), 2009 4F 7§
WA %8 [ b F /N KL UEE Coffe aarabica L. 1 #% % B
(Prihastuti et al., 2009), fHH: A Sy Py A T 4 41 18 52 /0
(Rojas et al., 2010; Liu et al., 2015; Xue et al., 2019),
Z 1) 2 AE e I A B i 1B, H AT E HGE 8 2 90 A
T EAY, ¥ KR BRI Capsicum spp.. T 2% Brassica
rapa var. chinensis (L.) Kitam., /K 5 5 52 3% 55 Syzygium
samarangense (Blume) Merr. & L. M. Perry . /-3 Mangifera
indica L.. ##ii Diospyros kaki Thunb., S H- F #H1& Cit-
rus reticulata Blanco . 2% Prunus salicina Lindl. % 2% Came-
llia sinensis (L.) O. Ktze.. i# % Camellia oleifera Abel.,
15 76 3k 22 Hopea hainanensis Merr. & Chun FlI#% & # He-
vea brasiliensis (Willd. ex A. Juss.) Miill. Arg. % % FF AR
(T4, 2017; 2245 75 55, 2018; MRAFALSE, 2018; FETH
PR, 20205 THAE F 5, 20205 TT B R 5, 2023; 1T 37
%, 2023; Peng et al., 2012; Diao et al., 2017; Mongkol-
porn and Taylor, 2018; Xue et al., 2019; Yu et al., 2022) ,
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E 4 ETF ITS.GAPDH.ACT.TUB2 #1 CHS-1 & E E I H) BI #4f
Fig. 4 Phylogenetic tree constructed based on multiple genes including ITS, GAPDH, ACT, TUB2, and CHS-1
using the Bayesian inference method
TR *RUNZRE MO bR B (U oR BLSSAEE=0.90 1975 5, 198 LAOE A IKYGR: BI R SAMER/ML v [ 2448

Notes: * indicates that this strain is a type strain. Only nodes with Bayesian inference posterior probability greater than or equal to 0.90 are shown in the figure, The

values on the nodes from left to right are: Bayesian inference posterior probability/Maximum Likelihood bootstrap value.
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